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Wliat is claimed as new and desired to be protected by Letters 
Patent of the United States is: 

1. A method of forming a flash memory cell, comprising: 
^rrni^ tunnel oxide on a substrate; 

forming a first conductor layer over me tunnel oxide; 

forming an insulating layer over the first conductor layer, the 
insulating layer comprising a first oxide layer over the first conductor layer, 
a nitride layer over tlie first oxide layer, and a second oxide layer over the 
nitride layer, wherein the secondyoxide layer is formed by oxidizing said 
nitride layer with an ambient coAtaining atomic oxygen; 

forming a second/conductor layer over the insulating layer; 

etching at least die first conductor layer, the second conductor 
layer and the insulat/ig layer, diereby defining at least one stacked gate 
structure; and 

fornxiTig a source region and a drain region in the substrate on 
opposite side/ of said stacked gate structure, thereby forming at least one 
memoiy c<^l. 
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2. The method of claim 1 wherein said second oxide layer is 
grown at a temperature of about 850"C to about llOO^C. 

3. The method of claim 1 wherein said second oxide layer is 
grown at a temperature of less than about 900*^C. 

4. The method of claim l^^pc^ipyin said second oxide layer is 
grown for about 1 second to about 10' 





5. The mediod of claM><^^herein said second oxide layer is 
m formed to at least about 60%x5t a ta^getedsiuckness. 



6. The method of claim 1 wherein said atomic oxygen is 
10 supplied by in situ steam generation. 

7. The mediod of claim 1 wherein said atomic oxygen is 
supplied by ozone source. 

8. The method of claim 1 wherein said atomic oxygen is 
supplied by plasma source. 

15 9. The method of claim 1 wherein said atomic oxygen is 

supplied by microwave source. 
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10. The method of claim 1 wherein said atomic oxygen is 
supplied by photoexcitation. 

11. The method of claim 1 wherein said second oxide layer is 
formed in a single wafer system. 

12. The method of claim 1 wherein said second oxide layer is 
formed in a batch furnace system. 

13. The method of claim 1 wherein said second oxide layer is 
formed in a rapid thermal system. 

14. The mediod of claim 1 wherein said second oxide layer is 
formed in a fast ramp system. 

15. The method of claim 1 wherein said second oxide layer is 
formed to a diickness of about 20 A - 80 A. 




1&: A method of forming an ONO insulating structure 



Q-^ comprising: 



depositing a first oxide layer 



depositing a nitride layer ov :r said first oxide layer; and 
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/ I 0^ A growing a secopd oxide layer over said nitride layer wherein die 

V second oxide layer is/formed by oxidizing said nitride layer in die presence 
\f or atomic oxygg 

17. The nietliSd^f claim 16 wherein said second oxide layer is 
5 grown at a temperature of abohk^SO^C to about llOO^C. 

18, The method of claim 16 wherein said second oxide layer is 

grown at a~t&nipe^ratuFe of-less~thaR-abGut"900-Gi 



19. The niem^d of claim 16 wherein said second oxide layer 
grown for about 1 second ra^ab^ut 10 minutes. 



IS 



V 10 20. The method G^laimJ.6rwherein said second oxide layer is 

formed to at least about 60%^f\K^argbEed thickness. 



21. The method of claim 16 wherein said atomic oxygen is 
supplied by in situ steam generation. 

22. The method of claim 16 wherein said atomic oxygen is 
15 supplied by ozone source. 
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23. The method of claim 16 wherein said atomic oxygen is 
supplied by plasma source. 

24. The method of claim 16 wherein said atomic oxygen is 
supplied by microwave* source. 

25. The mediod of claim 16 wherein said atomic oxygen is 
supplied by photoexcitation. 

26. The method of claim 16 wherein said second oxide layer is 
formed in a single wafer system, 

27. The mediod of claim 16 wherein said second oxide layer is 
formed in a batch furnace system. 

28. The method of claim 16 wherein said second oxide layer is 
formed in a rapid thermal system. 

29. The method of claim 16 wherein said second oxide layer is 
formed in a fast ramp system. 

30. The method of claim 16 wherein said second oxide layer is 
formed to a thickness of about 20 A - 80 A. 



v1: 30701 LOOC 



Micron Rcf.^|^0818 



-24- 



Docket No.: M4065.0278/P278 



31. A method of forming d flash memory array containing a 
plurality of nash memory' cells, each oy said plurality of flash memory cells 
being formed by the acts of: 

forming a tunnel oxide on a substrate; 



forming a first conductor layer over die tunnel oxide; 

forming an insulating layfcr over die first conductor layer, die 
insulating layer comprising a first omdc layer over die first conductor layer, 
a nitride layer over the first oxide liyer, and a second oxide layer over the 
nitride layer, wherein the second oxide layer is formed by oxidizing said 
nitride layer in die presence of atorAic oxygen; 

forming a second conductor layer over the insulating layer; 



etching at least die 
layer and the insulating layer, 
structure; and 



first conductor layer, the second conductor 
dijereby defining at least one stacked gate 



forming a source reg 
thereby forming at least one me 



T 



on and a drain region in die substrate, 
ory cell. 
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32. The method of clairn 31 wherein said second oxide layer is 
grown at a temperature of ab(ou{ 85l0^i2r-te<about 1100*^C. 



33. The method of oaTinrST wherein said second oxide layer is 
grown at a temperature of less thary about 900^C. 

34. The mediod of claim 31 wherein said second oxide layer is 
grown for about 1 second to about 10 minutes. 

35. The mediod o^^laulf^l wherein said second oxide layer is 
formed to at least about 6Q5^f aCtargeted thickness. 



10 



36. The mediod of claim 31 wherein said atomic oxygen is 
supplied by in situ steam generation. 



15 



37. The method of claim 31 wherein said atomic oxygen is 



supplied by ozone source. 



38. The method of claim 31 wherein said atomic oxygen is 



supplied by plasma source. 



39. The method of claim 31 wherein said atomic oxygen is 



supplied by microwave source. 
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40. The method of claim 31 wherein said atomic oxygen is 
supplied by photoexcitation, 

41. The method of claim 31 wherein said second oxide layer is 
formed in a single wafer system. 

5 42. The method of claim 31 wherein said second oxide layer is 

formed in a batch furnace system. 

43. The mediod of claim 31 wherein said second oxide layer is 
formed in a rapid thermal system. 

44. The mediod of claim 31 wherein said second oxide layer is 
10 formed in a fast ramp system. 

45. The mediod of claim 31 wherein said second oxide layer is 
formed to a diickness of about 20 A - 80 A, 



t6. A flash memory cell comprising: 



a gate structure comprismg: 
15 a tunnel oxide on a substrate; 
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a fust conductor layer over the tunnel oxide; 

an insulating layer over the first conductor layer, die insulating 
layer comprising a first oxide layer over the first conductor layer, a nitride 
layer over the first oxide layer, and a second oxide layer over the nitride 
5 layer, wherein the second oxide layer has a composition formed by the 

oxidation of said nitride layer in the presence of atomic oxygen; 

a se cond conductor J aye r-over theinsulating-lay^r-; and 

a source region and a drain region in the substrate on opposite 
sides of said gate structure. 

10 47. The memor}^ cell of claim 46 wherein said second oxide 

o o 

layer is formed to a thickness of about 20 A - 80 A, 
48. A memory device comprising: 

a flash memory array containing a plurality of flash memory cells, 
each of said plurality of flash memory cells comprising: 

15 a gate structure comprising: 

a tunnel oxide on a substrate; 
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a first conductor layer over the tunnel oxide; 

an insulating layer over the first conductor layer, the insulating 
layer comprising a first oxide layer over die first conductor layer, a nitride 
layer over the first oxide layer, and a second oxide layer over the nitride 
5 layer, wherein the second oxide layer having a composition formed by die 

oxidation of said nitride layer in tiie presence of atomic oxygen; 

a second c ondu ctor lay.er over the Insulating-layer; and 

a source region and a drain region in die substrate on opposite 
sides of said gate structure. 

10 49. The memory device of claim 48 wherein said second oxide 

layer is formed to a tiiickness of about 20 A - 80 A. 

50^ A processor based system comprising: 

a central processing unit; 

a memory device coupled to said central processing unit to 
15 receive data from and supply data to said central processing unit, said 

memoiy device having a flash memory cell comprising: 
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a gate structure comprising: 

a tunnel oxide on a substrate; 

a first conductor layer over the tunnel oxide; 

an insulating layer over the first conductor layer, die insulating 
5 layer comprising a first oxide layer over the first conductor layer, a nitride 

layer over die first oxide layer, and a second oxide layer over the nitride 
layer, wherein the second oxide layer having a composition formed by the 
oxidation of said nitride layer in the presence of atomic oxygen; 

a second conductor layer over the insulating layer; and 

10 a source region and a drain region in the substrate on opposite 

sides of said gate structure. 

51, The system of claim 50 wherein said second oxide layer is 
formed to a thickness of about 20 A - 80 A. 



3895 vl: 30701 !.DOC 



